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Teruko Nakamura*, Jiro Endo* & Toshiyuki Hamada** : 
Variation of Asiasarum dimidiatum 

J ^-^P^, >> '> vJgcD 2 ®, -> y Asiasarum 

sieboldii (Miq.) F. Maekawa h ^y y A. dimidiatum F. Maekawa h 

(fijill 1936)o 47c, i), 

.5r, (ItJill 1956) o )£^r7j;D, 

i i^4't? y p y d-^d '> ycD^^M t ^7c7L#!'+'Bf$i'-fct 3 ~ 6 , 

6 (MB • Sffl • M 1979), 2 

®0F'73brM'tS7)4^:ol^'ro®MM^7cIb7j;t'o m^h\d^ p yy^it 

LTI^t:oFpisr)i)||L, ^di'^mhiA-c.A-'d>fc %\^%)'N 
nFo{@#:F^)'Ho y -y y^Jt^f^Mi“ 2 > i F ilc, y P 7 dA-d y ycodd^^ 

^lS7)^e3f#7c^fk^-4^t^y:^0Sia7£ibmclfeTtI5o»fiic^^^^b!SL7co 

?)>!: t^cx.'jX, 

% ^ viydA-d y klTt-^0g)i^saL7cyo 

<7P7^^-y--<'>>ift7XA'+f-< v> TES-Vit'tN'O&Offer, lk: 

^0:kt$, ^0€7s:F'd'^2felfp3;fr't:i-7c (|f]jl[ 1936, 1965, 

1965, 4E:N-Nffl 1974). ^ ydA-d yykUM^dMiOdy^^xd y -^y\M\^fc 

^;&b0flSr*?0y:%^0 1 ) viyd^d yyx 

fS 4—10 cm, ;g;$ 5—11 cm, d y^^d-d y yX^i^ 6—14 cm, 6—15 cm k 

Mtti: %r7)^7c O±t7i:^^0fS^%-t-:5;5s y p ydxd y y0^f4 

dy-'^-dd yyoMJ: 2 ) y ydd-d yyo^o jt^iidy-'^d-d yyo 

drhKJt Lt'o d.cokk ftlu^0/MU~4>S^^^^4Ji' 

Xh'i>0 3) i^^<mP^o±m^^^^^^ty^ydd-dyyX'it^<it3mM^,m^^4.— 


* ^mSI47c^ Ii^nl5. Faculty of Pharmaceutical Sciences, Science University of Tokyo, Shinjuku- 
ku, Tokyo 162. 

** i^^SiS. Faculty of Pharmaceutical Sciences, Kumamoto University, Oehon-machi, Kuma¬ 

moto 862. 

M^hoM^X'^tdy'-d-d 'yyKi>^m'^t^bftf’:^<DX, 40 

^twmteoj, itsmaiim, H®m» 

M&x>dyA-^d y y^i:[:t^0#l^i L7co 
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AjiiK^hh^^h^3 — 6 , HT''/'6—12:$:©^fr^i±3zEL/c (1)~(3) 

^ p -7 '> vi-clH^^LTl'Tio 

28'rm3: -p y y ^'O^M 

Tab. 1 

1) Tab. 1 J; $ r, ^ ^ 

7^>-y-T 

fi-fz'^^ Fig. 1 K^-fo Fig. lA ”t:'^ 

D, 'y'y(DM':^tHM'^'hbo 

b (Fig. 2B, C, D, E), If-f 

4 Lif (Fig. IB, C)o 

(Fig. 2F, G, J) 

ornmmy^mhM^^o^h'^m'fxbtzmf^^^ (Fig. 2j, k) ±fz, 

Fig. ID, F O J: i 

ts.y p y yvoth^t. Fig. IH -xzhbo ^7 p ^ 

T'ibT yyO^thtit'yy^^-^^ '>-vM®iTO;5K 

Mit, 






Fig. 1. Floral diagrams of A. sieboldii and A. dimidiatum. A. A diagram characteristic 
of A. sieboldii. H. A diagram characteristic of A. dimidiatum. B-G. Intermediates 
between two diagrams. 
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Tab. 1. Variation of number of styles and stamens in A. dimidiatum. 
Number of samples is shown in parentheses. 


Locality 

Number of styles and stamens + staminodes 

Nara Pref. 


Mt. Sanjogatake 

3: 6(3) 

Kagawa Pref. 


Hoshigajo 

3: 6(35), 2: 4(1) 

Mt. Otaki 

3: 6(21) 

Tokushima Pref. 


Mt. Kotsu 

3: 6(24), 3; 5 + 1(2), 3: 5(1) 

Mt. Tsurugi (A) 

3: 6(2) 

Kizawa 

3: 6(2) 

Ehime Pref. 


Higashiakaishi 

3: 6(2) 

Mt. Takanawa 

3: 6(22) 

Mt. Saragamine 

4:17(2), 4: 6(1), 3: 8(4), 3: 7(2), 3: 6(51) 

Odamiyama 

3: 6(3) 

Fukuoka Pref. 


Mt. Hiko 

3: 6(18), 2: 6(2), 2: 5(1) 

Oita Pref. 


Teradoko 

3; 6(6) 

Mt. Fukuma 

4: 7(1), 4: 6(9), 3: 7(3), 3: 6(94), 3: 5(2) 

Kumanohaka 

4; 6(1) 

Fukakusa 

4: 6(1), 3: 6(1) 

Fujikawachi 

6: 8(1), 4: 8(1), 4: 7(3), 4: 6(1), 3: 6(1) 

Mt. Sobo (A) 

5:7(1), 5:6(1), 4:7(1), 4: 6 + 1(1), 4:6(2), 

3: 8(2), 3: 6(14) 

Mt. Sobo (B) 

6: 10(1), 6: 9(2), 5: 7(1), 5: 6(2), 4: 7(4), 

4: 6 + 1(1), 4: 6(1), 3: 6(4) 

Miyazaki Pref. 


Mt. Okue 

6: 6(1), 5: 8(2), 5: 6 + 3(1), 5: 6 + 2(1), 

5: 6 + 1(2), 4: 8(1), 4: 7(1), 3: 9(1) 

Gokasho 

6: 6(6), 5: 7(3), 5: 6(7), 4: 7(7), 4: 6(6), 

3: 6(2) 

Mt. Ogawa 

4:10(1), 4:8(1), 4:7(1), 3:5(2) 

Okawachi (A) 

6: 12(21), 6: 11(9), 6: 10(8), 6: 9(2), 5: 10(1) 

Kumamoto Pref. 


Mt. Kunimi (A) 

6:12(2), 6:11(1), 6:10(1), 6:7(1), 5:11(1), 

5: 10(1) 
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Mt. Kunimi (B) 

6: 12(36), 6: 11(1), 6: 9(1), 4: 10 + 2(1) 

Mt. Kunimi (C) 

6: 12(44), 6: 11 + 1(1) 

Hagi 

6: 12(6), 6: 11(2), 6: 10 + 1(2), 6: 10(1), 


6; 9 + 1(1), 6: 9(2), 6; 7+2(1), 6: 8(1), 


6:7(1), 5:7(1), 3:6(1) 

Nitao 

6: 12(31) 

Mt. Iwauto 

6: 12(68), 6: 11 + 1(4), 6: 11(10), 6: 10 + 1(1), 


6: 10(2), 6: 9+2(1), 6: 9 + 1(2) 


2 ) 

r 1) tES/5'^6, 

am, t:mm. 

2) 7Eeft3-6, H-rV'^te-lO^oFsI^^L, 1) 3) ko^fmW 

±^iU, liea, liJliafi;^') 

3) rEa;5'^3, : limtM, EHB, ^ 

(MTjiu, »a, iftnm, siia, ±'^a, 

Km^Lfzo ttc—u, 

(Fig. 3)o 1) 

^#:€)7ESft6, li-f I'^tl2^'t:'^-o7c:o 

#:4tcog#i§;fi;;^ti^ %b , -?:ixfi:I'ffi^ 'yco^^^bl 

2) l¥o^|3I<i:©3SMt(fe^'^5:*^;^)'^F3ix7co tfz, 3) K 

lia, 3, If-f I'it 6 

tZo —yj, aui^ol's^a, 

tu^ofUj; DiiJPL, 2) Fl±0^l3IfiJo 

t, e, it-f 1 ';^u2;$:o7E/5' 

^<, 7BW3, M 

(Fig. 4)o 

■^4 '>1 ~ 3 i-^t, 

^ii-t'V'Oi§;o'Mii'';5'^S3iofco m^ho-A, (^ffl*;S 

ffl • 1979) ^aii'ti'^boT'Co —A> ^y 

-^-Y v/ J: ^|!;rc^^jbi't^<F^6>Jx7j;;6^o7co 

Flio-n YL)fIit'nlij^ofift:^t'>;^-''-y--Y -> vrg®'t-S7bS^li“fV'C0i[^ 

WLA?i'^!hi>, ^LTi^*“t:'>> ;^ 

-y-Y' 
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Fig. 2. Stamens and staminodes of A. dimidiatum. A-E. Stamen (A) and staminodes (B-E) 
of outer whorl. F-I. Stamens of inner whorl. J-L. Transverse sections of the inner ones. 
A, I & L. Normal forrns. 



number of number of 


styles stamens . 

^ Mt. Saragamine 



Fig. 3. Variation in the number of styles and stamens of A. dimidiatum. 



Fig. 4. Geographical variation in the number of stamens (a) and styles (b) 
of A. dimidiatum. n. Number of samples. 
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M (Nakamura et al. 1979) t ^ ^^ 

^ y v (aliphatic hydrocarbons) leg 

t hX n-^v^-T::^'y (n-pentadecane), (orcinol 

aromatics) i D"C 3, 5 i /h ^-y h^ y (3, 5-dimethoxytoluene), 

h/i'^y (3,4,5-trimethoxytoluene), 2,3,5 
;u;c. V (2, 3, 5-trimethoxytoluene), y ^ —/vy°P y|| (phenylpropanoids) KM'f' 
p — (safrol), ^ (methyleugenol), ^'p j:. 

T y y (croweacine), a. — ff y ^ iv (eugenol), T-^ y y (asaricine), a^y i yy 
(elemicine), a-^yyy a y (euasarone), 5 P "r ^ v (myristicine), ^ 

(monoterpenoids) leg-f-LT 1, —(1,8-cineol), V 

y a ^ /i- (linalool), — t: ^ y — ^i--4 (terpinenol-4), a- — fc.°y- — (a’-terpi- 

neol), (borneol) e Jxb 

TiOlt ya.-/uya^< y^ y yMX'^ O fco 

1) y a; - -t 7 (Tab. 2). 

y°p yMt^ y 2 y’>v^y‘\-cm%-XW\X^fzo 

% 1 0 7"/!.- yit 7 ^ a/uy L., 

lf^l^0^0;5'iejxl'egLfCo M 2 0 ^ a. vUi -=&/ 

7)'^a?)I'It0SiJ'&^'^±tV'eiib, 

Lfy (Fig. 5)o 

^@le)ggyj;y-7 ^'/-ly-f->• V yl. heterotropoides (Fr. Schm.) F. Maekawa 
(Nakamura et al. 1979), yy (fb* t'J ^^^), T 'P ^ y X y y y 

Asarum europaeum L. (Biering et al. 1976) “C'lt :7 ^ r:. zb y” p 

't:'4haLTb:5o i0#l|:d^ib^^bltetie50tttlT1t|ii^;5tS:b:6^7j;j3Scb}'t:'^ 0, 

It 7 ^ ^ y p - v||0^)3Sc;!)'^OT $ btT^b ^ i: L T t' 

pyA-y-d yyKM)^'th<ii, AbHieitS:b:6tJtj:jS^"-0iU'^0Si'%0ys 

igaieitz:);^:e^7^hSc^^^^ < t-tf % 0;5'^i¥4L't:t':5 e i r 

2) 7 a; - ^^y p v|| 0 ^^. Ay-/va.~y'/ y-y p ~/i^:^xzJ^y-y p 
oM^i^o y p y aT yy, yy-^) y yp'^:$:UW (0 y ^a/uy°P^< yM^MlS.'t^^ts: 
{b'a-tJti'^otc (Tab. 2)o 

iilitu, ^^lil, y:bbmaeuj, tg:b:m^f'±Lil, SMSietJbi:*® 

afhh<Ddpyz'm.>r^, ^^±UJ, SM-^Xil 

g^'ClS0#0rt0^£t(by^5SII$bt7co mMlM, tt®tiJ0#fflfi0^S'l4lt|ijizli0^ 
Hiekb^S ^0rt07 ^T - vltltlS'lnlSy'^feotCo 
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Tab. 2. Geographical variation of the ratio of 
essential oils in A. dimidiatum. 


Locality 

P 

saf 

met 

cro 

asa 

others 

number 

of 

samples 

m + p 

P 

P 

P 

P 

P 

Nara Pref. 

Mt. Sanjogatake 
Kagawa Pref. 

70.0 

61.5 

30.3 

— 

8.2 

— 

1 

Hoshigajo 

37.7 

8.1 

87.5 

4.4 

— 

— 

3 

Mt. Otaki 

59.6 

5.4 

87.0 

— 

7.6 

— 

14 

Tokushima Pref. 

62.4 

87.2 

4.3 

— 

8.5 

— 

1 

Mt. Kotsu 

28.6 

95.0 

2.8 

— 

2.2 

— 

1 


45.9 

89.1 

0.5 

1.6 

8.8 

— 

11 


59.8 

59.5 

3.2 

27.6 

9.7 

— 

2 


54.8 

12.3 

79.4 

— 

8.3 

— 

2 

Mt. Tsurugi (A) 

52.8 

96.0 

3.0 

1.0 

— 

— 

2 

Mt. Tsurugi (B) 

52.0 

4.2 

95.1 

— 

0.7 

— 

2 

Kizawa 

56.0 

67.5 

28.7 

— 

3.8 

— 

2 

Ehime Pref. 








Higashiakaishi 

55.9 

34.8 

12.6 

30.9 

21.7 

— 

2 

Mt. Takanawa 

63.8 

16.7 

60.0 

16.7 

6.6 

— 

2 


63.0 

27.4 

42.1 

23.2 

7.3 

— 

10 

Mt. Saragamine 

25.0 

9.1 

87.4 

— 

3.0 

0.5 

30 

Odamiyama 
Fukuoka Pref. 

24.0 

2.9 

85.3 

11.8 

— 

— 

2 

Mt. Inugatake 

84.4 

20.3 

16.7 

62.2 

0.8 


10 

Mt. Hiko 

84.2 

40.8 

11.7 

39.2 

8.3 

— 

11 

Oita Pref. 








Mt. Fukuma 

86.0 

31.2 

44.4 

24.4 

— 

— 

5 

Fukakusa 

90.2 

31.2 

22.0 

40.6 

6.2 

— 

5 

Teradoko 

70.0 

70.4 

14.2 

— 

15.4 

— 

2 

Fujikawachi 

76.8 

31.3 

41.4 

27.3 

— 

— 

3 

Mt. Sobo (B) 

84.2 

66.4 

20.9 

— 

12.4 

0.3 

10 

Miyazaki Pref. 

82.8 

42.5 

24.0 

29.9 

12.6 

— 

2 

Gokasho 

71.2 

75.7 

16.0 

— 

8.3 

— 

5 

Mt. Ogawa 

. 84.4 

72.8 

1.6 

20.6 

5.0 

— 

3 

, 

88.0 

40.8 

29.8 

15.8 

2.2 

11.4 

1 
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Okawachi (A) i 

76.1 

78.1 

4.3 1 

— 

15.4 

2.2 1 

5 

Okawachi (B) 

Kumamoto Pref. 

72.5 

46.7 

3.0 

43.9 

4.0 

2.4 

5 

Mt. Kunimi (A) 

92.0 

95.0 

2.7 

2.3 

— 

— 

3 

Mt. Kunimi (C) 

93.5 

94.4 

3.3 

2.3 

— 

— 

1 15 

Nitao 

70.0 

93.1 

0.6 

— 

6.3 

— 

5 

Mt. Iwauto 

85.0 

1 

95.3 

1.7 

i 

3.0 

— 

1 

15 


m, monoterpenoids; p, phenylpropanoids; saf, safrol; met, methyleugenol; 
cro, croweacine; asa, asaricine. The average value was printed in the 
case of which no remarkable deviation was observed within samples. 



Fig. 5. Geographical variation in monoterpenoids and phenylpropanoids of A. dimidiatum. 


(Fig. 6)o 7 vg0ittt:"¥-7 p(-^7 P-/F, 

T^V'yy) 

i^-otZo EHS'tNt'^^ p 
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Fig. 6. Geographical variation in phenylpropanoids of A. dimidiatum. Large circle, n>10; 
small circle, n<5; n, number of samples. 


D, 7 cn-/1^7 P-'" P 

i, EH Hr Jo 0 “t if 7c 0 L r l' :6 - i: Jt ^ § o 

ilS m 1) tBII't?)0 015;^ 

x-o- 9-4’0 Vi—L7?^L, 0^ft:0^0?i^, 

< i^0Hgr p v;t'-04' -v vr—&L't:i'ro 

2) TEftfc J;r7lt-fl^0|5;0^MrJob^'t:, 7Lffl'+'^0 T'v vgUri+'fBlM^ 

rJ'P 7t'-4-4''> vi-c^g^LtV'fco i:0^^ri1iiJi6ijr4^,^L, 
«0®]tg|34: DMfKri^U7)^5 45|LT, V'0i[Mij^'L7co 

3) l|-f0#0i[r§<irMi^'L, 

^ p 7 ;f. -th.f >> y 0i{|gy!'C^ < fj: o tzo 

4) y yrj£i')|-f'?6^^Mfi)^^^i^i"0riitL, izHH0^ft0 

^ < ib i ^b/co 

5) Jf7Jl0M.^^r J:bx^'-T-'f y yMtt#i/5^b 7'p y ^'-*74* y y-^0i9'fl:ni4r 

Ptr ^ b b b 7;'^ $ Jl b o Affl^1^>> x0' hj 4’ -> vrft 4 ISfJJf L10 

J' p y4''i74' y y04’0—Mi^7£L7c{'5 $/!)'^S-^b-'Sb?4Lbo 

, W^r^L, «^0»l-^T$'o7c^M?4:7:«iR7C^^g, 
b b'r^f40fe^r^^ll)T'$-t) 7cP4^ii£^> 
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Summary 

Morphological and chemical analyses were undertaken to clarify the variation 
of Asiasarum dimidiatum which occurred in Kyushu, Shikoku and Nara Pre¬ 
fecture. This species has been considered to be distinguished from A. sieb.oldii 
by the 3 styles and 6 stamens and by the small leaves which are more acuminate 
at the apex and more densely pilose on the upper surface and on nerves on the 
lower surface. The present study, in addition, revealed that 3-cellular hairs in 
the neck of the perianth are characteristic of A. dimidiatum. In central Kyushu, 
some plants of A. dimidiatum had 4-5 styles and 7-11 stamens and some others 
6 styles and 12 stamens as in A. sieboldii. These plants, however, agree well 
with A. dimidiatum in the nature of leaves and hairs of the perianth. Inmost 
of these plants, on the other hand, the number of styles and stamens was 
reduced through cultivation, whereas it was never reduced in typical A. sieboldii. 
Thus the plants distributed in central Kyushu can be considered to belong to 
A. dimidiatum, even when they have 4-6 styles and 7-12 stamens. Roots and 
rhizomes of A. dimidiatum from Kyushu contained the essential oil consisting 
of a large quantity of phenylpropanoids and a rather small quantity of monoter¬ 
penoids. This type of chemical constituents is considered to be fundamental to 
this species as well as to the related species. It is noteworthy that the relative 
content of phenylpropanoids is rahter small in plants from Shikoku as compared 
with the contents in plants from other areas. 

§1 ^ K 
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